In this article the equations of channel flow of fluid are considered. They are described by the continuity equation and the momentum equation depending on the rate of flow and cross-sectional area of flow.
Introduction
One of the important tasks for the practice of open-flow stability is investigation of stability in pseudoprismatic channels with big slope angle. The problem is to get the conditions under which the wave that formed in channel as a result of small perturbations will increase or the conditions under which such increase will not.
This problem is different from the usual formulations of stability problems, where deviations are considered at a given point of the flow that will damped during some time.
It should be note that damping of small waves along the channel is a necessary condition but not a sufficient condition for damping waves of finite amplitude, from instability flow at a point follows instable flow in channel, though the stable flow at a point not mean stable flow in general.
Therefore, further along with classical Lyapunov stability, we consider different concepts of stability of open channel flow.
Materials and Methods

1. Analysis of the basic phenomena that affect the stability of channel flow
Investigation of the stability of turbulent channel flow [1] associated with the following problems: on the one hand, we can get full information about the stability of the spatial formulation of the hydrodynamics problem; on the other hand, the stability significantly affects the hydrody-
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Computer sciences and mathematics namic pressure, -data, which does not extend beyond the one-dimensional idealization of channel flow. Therefore, this information narrows the limits of stability of turbulent channel flow. In such conditions it is difficult to formulate general conditions for stability, so we present some of the major natural phenomena affecting the stability, namely: -occurrence of transverse circulation; -aeration flow; -occurrence of standing waves; -occurrence of waves with increasing amplitude. Transverse circulation in the flow can be explained by the fact that the flow lines of averaged velocities are not straight but spiral. Curvature of the free surface affects the resistance due to deformation of flow lines. In order to account for this effect it should have data on the structure of the velocity field. These data can be obtained from the analysis of the stress tensor structure in a three-dimensional model.
In the channels with a large slope (mountainous and semi-mountainous river) bottom flow may be aerated. Consequently, the output equations describing such flow must proceed from twophase fluid dynamics. Processes in aerated flows are studied in [2] . The following hypothesis was adopted in the derivation of its equations: the flow has a clear free surface, the viscosity of the liquid inside is not taken into account, etc. Voinovich and Schwartz [3] considered the velocity of waves on the boundary of two media (air and water). The authors obtained a result that indicates the start of aeration conditions, but fails to provide a degree of aeration flow is the most important problem. Trying to explain the origin of aeration, Voinovich and Schwartz was carried out hydrodynamic approach to the space problem. Therefore, our formulation of the problem [4] based on hydrodynamic idealization is too "rough" for this effect.
Moreover, such hydrodynamic formulation of the problem makes it impossible to establish a criterion for occurrence of standing waves, which form an acute angle with the axis of flow. Therefore, they can be described by at least two spatial coordinates.
Therefore, for statement of stability problem of the established channel flow in [5] is possible to analyze the impact of a fourth effect, namely, the occurrence of waves with growing amplitude.
Investigation of the stability of wave flows in pseudoprismatic channels
To describe the motion of an incompressible fluid in a pseudoprismatic channel with the vertical plane of symmetry [4] [5] [6] using the following system of equations:
where Q -flow rate, F -cross-sectional area, B -width of the channel, H -depth, K CF R = -the capacity of the channel, C -Chezy coefficient, i -the angle of the midline of the channel bottom to the x-axis, α -parameter adjustments of movement; that in result of unperturbed established uniform motion is constant:
As a result of perturbations:
where 0 H , 0 Q , 0 K , 0 F -constant values that are stored H,Q, K, F in a uniform flow. Substituting the value of H, Q, K and F from (2) to the system (1):
,
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Simplifying each of the components of this system, discarding small quantities of second and higher order derivatives of small quantities we obtain: 
To simplify let's ignore the index zero at B, F, Q, K.
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From the first equation of (4) it follows that there exists a function (s, ) Φ τ that h s
Substituting h and u in the second equation of system (4), we obtain:
Putting in (6) qs r e + τ Φ = , where q and r -constant, we obtain the equation:
To investigate the stability under perturbation of the boundary conditions take r 1 = ω − . Then equation (7) can be written as (1) is stable if the following condition holds:
Condition (10) was first considered in [8] as necessary and sufficient condition for S-stability with respect to small perturbations, which takes into account the forces that affect the change in free surface flow. But then it was proved that this condition is only a necessary condition for S-stability. This criterion with 1 α = was independently obtained by two authors [9, 10] . This criterion with 1 α = in (10) becomes the following condition:
Thus, having the condition Im q Re q Re p 0 Im p − < [8] for the stability of channel flow we confirmed the correctness of the mathematical formulation (1) for the formulation of the problem of water flow motion in the pseudoprismatic channel.
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Results of research 1. Test of stability criterion. Test examples
Let's verify the stability condition for one-dimensional model of channel flow by changing the angle of the middle bottom line. Table 1 shows the results for different values of α, yellow color -value at which the stability criterion is satisfied. 
Note:
2 Ω 2 2 , = µ − αµ + α values µ are taken from [7] ; L -length of channel
In Fig. 1, 2 it can be seen the value of the left and right sides of the stability criterion for different values of α. 
Conclusions
In this article the main natural phenomena are considered, which may influence on wave stability of established flow in pseudoprismatic channels. It is shown that in this formulation of the problem we can consider only the impact of increasing amplitude on the wave. Under such conditions it should be considered not classical notion of stability of problem solution according to Lyapunov (L-stability), but proposed S-stability criterion for problem (1) of established flows in open pseudoprismatic channels, which analyzes the behavior of the wave amplitude for some time. Perturbation of initial and boundary conditions is considered to investigate the stability.
The system of equations [5] is investigated to describe the established channel flow. As a result of transformations we obtained equation, the real part of which solution should be negative. Hurwitz theorem is applied for determination of the sign. Constraints for determinants, which were formed from the coefficients of this equation, are derived on the basis of this theorem. Theorem 1 is formulated, in which stability criterion of the problem is given in specified conditions. Verification of criterion was conducted on test examples taken from laboratory investigations. The results show that decrease of the slope angle and increase of value α contributes to the fulfillment of stability criterion of the problem.
